S2
In this Supporting Information, we present the one dimensional heterogeneous model applied for the comparison in the dense particle array case. The governing equations are the species and thermal energy conservation equations for the fluid phase:
and for the solid phase:
η α
In above equations, ߟ is the solid phase packing density, ‫ݑ‬ is the fluid superficial velocity at inlet, ߩ is the fluid density, ‫ܥ‬ , is the fluid heat capacity, ‫ܥ‬ ,௦ is the solid volumetric heat capacity, ‫ܪ∆‬ is the reaction enthalpy, ܽ ௦ is the specific fluid-particle contact surface area
݇ is the external mass transfer coefficient
ߙ is the heat transfer coefficient
݇ is the surface reaction rate coefficient 
